Introduction
Anions are one of the most important natural species due to functions in many environmental, chemical and biologically vital processes. 1 Cyanide ions used in many industrial processes are one of the most toxic ionic species. Therefore, the determination of cyanide ions in aqueous environment is a very interesting subject. 2 In addition, cyanide anions strongly coordinate with transition metals due to their high nucleophilic character. Thanks to these properties, cyanide anions may bind to Fe(III) ions in the active center of enzymes and proteins such as cytochrome-c and hemoglobin when the amount of cyanide in the living organism rises above safe limits. This situation leads to disruption of biological processes such as electron transport chain, oxidative metabolism, oxygen utilization and transport affecting vision, cardiovascular, central nervous system, heart, endocrine and metabolic systems in the living organism. For this reason, cyanide can lead to direct death and is a highly toxic anion. [3] [4] [5] Although the cyanide anion is highly toxic, it is still frequently used in many industrial processes/applications such as metallurgy, polymer production, paint, textile, automotive industries and mining sectors. The amount of cyanide waste entering surface waters as a result of these industrial activities increases due to the fact that decomposition is very difficult in nature. [4] [5] [6] The maximum contaminant level (MCL) for free cyanide is 0. 
General procedure of sensor experiments
A stock solution (1x10 NMR spectrum ( Fig. 1(a) ) of AZQ, the signal of the azomethine (HCN) group 8-hydroxyquinoline was observed at δ= 9.33 ppm as a doublet. 22 The signals related to aromatic protons of AZQ were observed in the range of 9.0-7.20 ppm. The -OH proton of AZQ was not observed in DMSO-d 6 at 25 ºC. 23 Thirteen carbon signals were observed in the 13 C NMR spectrum of the compound ( Fig. 1(b) ). In the mass spectrum of AZQ a molecular ion peak was observed at 250.07. All spectral data support the expected structure of AZQ.
2. Anion recognition properties of AZQ
In recent years azo dyes have occupied an important place in anion recognition processes.
Quinoline azodyes are important compounds due to their coordination capacity with metal ions. 24 5-(phenylazo)-8-hydoxyquinoline (AZQ) was previously synthesized in the literature. [22] [23] [24] [25] However, the sensor properties of AZQ for anion species were not studied. In (Fig. 3) . A slight increase in absorbance at λ= 480 nm was observed in the presence of S 2-ions.
However, the addition of other anions did not cause any absorption changes. AZQ has excellent selectivity for CN -anions over other anions in EtOH/H 2 O (1:1; v/v, pH=6) solvent mixture. To in the presence of NaCN in o determined the effect of counter cation, we investigated the sensor behavior of AZQ EtOH/H 2 O (1:1; v/v, pH=6) solvent mixture. As can be from the Fig. 3(c) and (d) , counter cation has no effect on sensor properties of AZQ.
The limit of detection (LOD) is a very important parameter in ion sensing. To determine the detection limit of AZQ for CN -ions, a titration study was performed using a UV-Vis spectrophotometer. For this purpose, UV-Vis spectra of AZQ (25 µM) were recorded in the D r a f t 8 presence of different amounts of CN -anions (0-140 µM) (Fig. 4(a) ). As can be seen from the figure, the absorption intensity at λ= 480 nm increased with the addition of CN -anions. Also, the absorbance at λ= 380 nm simultaneously decreased. A good linear relationship was obtained in the range 0−140 µM for CN -concentration in the UV-Vis titration curve. The LOD of AZQ was calculated as 2.6 µM from A-A 0 versus the concentration of CN -anion curve (Fig. 4(b) Also, the LOD value of AZQ for CN -anions was compared with previously reported sensors in the literature ( Table 1) . AZQ has some advantages such as simple synthesis procedure, high selectivity and the ability to use in solutions with high water content.
In order to determine the stoichiometric ratio of CN -ions with AZQ, the method of continuous change (Job's plot) was used. The total concentration of AZQ and CN -ions is kept constant at 100 µM while the mole ratio between AZQ and CN -is changed. As seen from To investigate the utulization of AZQ as test strip in the practical application, test strips were prepared by immersing filter papers into a solution of AZQ followed drying in air. AZQ impregnated on filter paper strips give yellow color. After, this strips were dipped into anion solutions, orange color is generated only with cyanide ion. The results were given in the 
